
OT3bIB
o QuqzubHo ro orr rroHe HT a, KaH4pt4ara rexHl4q ecKLI x HayK,

AorleHra Cyxavena Vbrcu Cepreenuva
Ha Av cceprarlroHr{yro p a6ory Manaxos a B alepv.f, An ercc aHApoBLTqa

<<MeroA ra upu6op KoHTponr Bo3HkrKHoBeHufl gMynbcl4rr n neSr*rbrx cKBaxvrHax c

npLr MeHeHV eM crreKTp anbHoro aHaJrv3a B aTTM eTp orp aMMbI unaHroso fi
cKBax(kTHHofi Hacocnofi ycraHoBKLD) ro cleqv€urbHocrl4 2.2.8. <<Mero4u z

upn6oprr KoHTponr Lr AararnocrLtKt4 Marepr4anoB, LI3AeJIzfi, nerqecrB LI upzpo4nofi
cpeAbr), [p€AcraBJreHrryrc Ha cor4cKaHlre yqeHofi crenenu Karrl.r4l.ara

TCXHUqECKI4X HAYK

1. ArcryaJrbHocrb reMbl ttccJreAoBaunfl

B nacro.sulee BpeM.rr 3Harrlrrerrb:nafl. AoJrs AoxoAoB @e4epanrHoro 6ro4xera
cBfl3alaa c ueQrego6rrnarorqefi orpacnbro rIpoMbIIxJIeHHocrt4. lloqru rperb
HeQrxnux cKBaxr4H gKcrrnyarprpyercs, co rrrraHroBblMkI cKBaxIaHHhrMI4

HacocHbrMrr ycraHoBKaMr{ (IXCHy), o6opyAoBaHLIe Korop x xapaKreprayercs'
cyrqecrBennofi cpa6orrcofi pecypca, rlro o6ycnauvBaer TIoBbIIIIeHHyIo

B ep orrH o crb B 03 H r4 KH o B e H rrr anapuirurtx p e x{LI M o B 14 o TKJIIo \eHuir.
Ha nrrnerrrHeM ypoBHe pa3Br4Tlrfl, 3JreKTpoHvrKvr v npLIKnaAHbIX nporpaMM

AIrfl perlreHkIrl 3aqaq rexHkrrrecKux err.rzcreHzfi craHoBlaTct rexrlklqecKl4 14

SKOHOMUITECKII BbIIOAHbIM LICTIOJIb3OBAHUC HOBbIX METOAOB LI CPEACTB KOHTPOJI',

ocHoBaHHhrx Ha Bbrqr4cleHHbrx BaTTMeTpolpaMMax 14 LIX CneKTpUrnbHhIX

rrpeAcraBJleHLrtx.
CleAonareJrb Ho, zMeer Me cro aKTyanbH as, :nay -rrnas. 3a1arra, o 6yclouleHHa.a

HeAocraro.{Hofi eQQercruBHocrbro cyqecrByloql4x ceroAH.fl MeroAoB KoHTponq

Bo3HtrKHoBeHufl, gMynbcLrr4 B IIICHV: Bo3HI4KJra HacyulHaq Heo6xo4llMocrb
parpa6orKu HoBbrx MeroAoB u rryu6opoB KoHTpoJI.f, Bo3HLIKHoBeHrrf, sMyJlbcvlvr B

rItrJrLrHApe Hacoca c noMorrlbro an[apaTHo-[pofpaMMHofo KOMIIJIeKCa, B COCTaB

Koroporo BXoArr: BarrMerporpaQ, Aarqr4K ToKa 14 HanpsxeHvIt, a raKxe AarqI'IK

rroJroxeHr4.f,, Koropbre rro3Borrfl,nu 6u rponoAI4Tb MoHuIToprrHr KpyrrocyroqHo,
rrpeAynpe:x1al oBo3HLIKHoBeHuLraYapuftYrtxcuryaryuft .

B csoefi pa6ore MaHaxos B.A. o6ocHosal, qro o6paaonauze

no4oneSr.rnofi evynbckrr4 flBrrflercfl. oAuofr pI3 KJIroqeBbIX [pI4rII4H Bo3HIlKHoBeHLIf,

anapuit IIICHy, v c qenbro rrx HeAonyqeHur npeAnolKlln arraparHo-
nporp aMMnrrfi ro vrrrJreKc Anr KoHTpo Jr.rr B o3HLt KH oB eHLI.r n o4o ne Qr suoit gMynbcull

rro p e3ynbraraM crIeKTp anbHof o aHaJrv3a BarrMerp o fp aMMbI.

Taruu o6pasovr, aKTy€rJrbHocrb Aannofi AI4cceprallzonHofi pa6orrt He

Bbr3brBaer counenzfi.

2. Co4epxar^ll.e v crpyKTypa ArlcceprallrloHHofi pa6oru

[uccepr aqlroHHar pa6 or a MaHaxo s a B atepus Al erc aHApo B LIqa c o crour u3

BBeAe]FIkrs* qerbrpex fJraB, 3aKrrorreHl4.t, Ileper{H.s coxpalqenufi Ll ycJIoBHbIX

o6osHa.renuit, crlrcKa Jrr4Teparyphr u3 84 HarlMeHoBauuit (orevecmeHHhlx vr



3apy6e)KHbrx vsqaHnir) vr 5 npunoxenufi. O6ryuir o6rerr,r Arlcceprallzonnofi
pa6orrr cocraBr-ser 165 crpaHr4rl MaruLrHorrr4cHoro reKcra, BKJrloqaroqero n ce6s

86 pncynKoB kr 8 ra6ruq.
[uccepragut crpyKrypvrpoBana, JrorrrKa LI3JIo]KeHLII coorBercrByer

[opf,AKy AocrlrxeHr{r [ocraBJresnofi rIeJII4. Pa6ora Harl.vrcana rpaMorHblM

TexHLrqecKLtM.f,3brKou. BrrnoAbr no pa3AenaM u 3aKnloqeHl4e no pa6ore orpaxaror
ocHoBHEre [onrreHHbre pe3ynbTaTbr, urnJllocTpzpyloT AocTuxeHve llenn
I4CCJIEAOBAIJLTI.

Bo BBeAeHHn aBTop paccMorpen aKTy€urbHocrb reM6I I4ccJleAoBanvtfl.,

orrpeAenr4n o6lerr a [peAMer HccneAoBaHvrss cSopvrynllpoBan IIeJITI vr saI.arru

llccJreAoBaHvrfl'- oTp€r3vn HayqHyro HoBu3Hy, a TaKxe TeopeTruecKylo vI

lrpaKTlrqe cKyro 3HaqLIMocTI4 pe3ynbTaTo B rrccneAo B aHwfl.

B nepnofi rJraBe npeAcraBJreHbr o6ulze cBe2.elnars. o IIITaHToBrIX

cKBaxkrHHhrx HacocHbrx ycraHoBKax, [poBeAeH o6sop o6opy4oraHvrfl., BXoAtIrIero

B cocraB IIICHy, vr rpLrHrlzr ero pa6orrr. llpoanaru3LTpoBaHbl ycIroBLrfl.

Bo3HtrKHoBeHr4fl gMynbcur4 n neQrrrrbrx cKBaxuHax I4 rlocneAcrBrl;., K KoropblM

rrpr4BoArrr pocr Hafpy3Krl Ha sneKTponpuBoAe IIICHy npu o6pazo&aunu

oW nbcvru. PaccuorpeHbr coBpeMeHHbre craH r\w ynpaBJrenvrfl ruCHy, Koropble

rrpeAH€BHaqeHbr rnfl ynpaBneHvrs, craHKaMr{-KaqLrKaMId (CK). BrrsnreHrr vrx

ocHoBHbre HeAocTaTKvr, B qvrcne KoTophrx oTcyTcTBue Bo3MO)KHOCTII KOHTpOJUI

o 6pas oranv.r eMynb cr4u npu B o3p acraHrru Harpy3Ktr Ha IIICHY.
Bo nropofi r.nane aBTopoM rrpeAcraBJreH pa3pa6orannrrft ueroA KoHTpont

Bo3HtrKHoBeH:zfl. gMynbckrn B HacocHorvr o6opyAoBanvrv IIITaHToBrIX cKBDI(I{HHIIX

HacocHblx ycTaHoBoK IIyTeM cIIeKTp€UbHOIO AHAJTVI3a IIO

BaTTMeTpOfpaMMbI.

rrapaMerpaM

Tperrn rJraBa nocB.f,uleHa pazpa6orKe rrpu6opa Koxrponf, o6pa:onanrar
gMynbczh Ha ocHoBe crreKTpzrJrbHoro alJuru3a Ha oa3e rlpofpaMMHofo

o6ecue.reHz.f, Matlab l^nfl ALrarHocrrrKr4 IXCHy. flpz6op paspa6oraH Anfl
peaJJ.ngarlkrkl MeToAa KoHTpoJI.f, V AT4a|HOCTI{KLT AIIfl OlpeAeneHplq MoMeHTa

o6pa^eonaHkrr gMynbcvrv B rlr4nrrHApe Hacoca u SopvrupoBaHnfl yrlpaBn.flIoqero

nos4eficrnzx Ha eneKrponpuBoA IXCHy c qenblo HeAoryqeHus, ar,apuitler;^x

ocTaHoBoK rlo neperpy3Ke sJleKrponpnBo Aa.
rlerneprar rJraBa nocB.{uleHa anpolaguu paspa6oraHHblx upu6opa c

a[[aparHo-rrporpaMMHbrM KoMrrJreKcoM AJII KoHTpon.f, o6pasonanvrfl olryIrbQuLr

IIICHy ro [apaMerpaM BarrMerporpaMMbr r4 ulJlropvrMa yxoAa or aBapuvr Ha

4eficrnytorqzx CK.
B sarcrrorreHun aBTop [pLrBoALrr pe3ynbrarbl AtIccepraIIuoHHoI4 paoorbr I4

BhIBoAhr, Korophre IronHocrbro coorBercrBylor rlocraBJlensofi IIeJIII u 3ailav.au

vccJIeAoBaHvts, o6osHa.reHHbIM Bo BBeAeHuz rc pa6ore.

3. O6ocnonanHocrb HayrrHbrx rroJrolr(eHuit u I{x AocroBepHocrb

I{enr Ar4cceprallzonnofi po6orn v 3aAaqu rIo3BoJII4JIpI Bblcrpozrb
crpyKTypy Lr nofrlKy LIccneA oBaH.Ilfl .



flpe4craureHHbre aBTopoM HayqHbre pe3ynbrarbl 4r4cceprallkloHHoro
LrccJreAoBaHufl KoppeKTHo cQopvrynr4poBaHbr v [oAKpenneHbl Heo6xo,4uMbrMLI

pacqeraMr{, pLI cyHK avrvr n r a6 tutlatvtu.

[ucceprallLToHHa-f, pa6ota BbIIroJIHeHa Ha rpe6yeivronr

MeroALrqecKoM ypoBHe, xapaKTepvrsyercs, o6ocnoeaHHocrbK)
peKoMeHA alg.uit, trro [oATBep)KAaerc.[ :

- otwlc alapre M M eroA o B I{c c n eA or,alauilr v a\nap ury pH ;
- vcrroJrb3oBaHueM AocTaToqHofo KoJILIqecTBa nLITepaTypHbIX kIcToqHLIKOB

rro reMe HccneAoBaHlrfl.;
- colocTaBJI€HkIeM nonyrIeHHbIX pe3ynbTaToB c .4aHHbIMLI, IIOJTyqeHHbIMU

Apyrv|0lvr aBTopaMI{;

HarrHoM vr

BbrBoAoB u

3BM. Bce ocnoBHble noJloxeHu.f,

vr B ,uocraro.rHofi crerIeHLI

- perleH3ptpoBaHlreM p$ynbraron pa6orbr HayqHblv'la v3aalaprnMvr: rlo reMe

AucceprarJnu aBTopoM ony6nzr<oBaHo 13 reqarHblx pa6or B x(ypH€Irlax u

c6opHzxax, B ToM qrrcJre 2 crarru B Lrs1anur.x, BXoAIIIII4x B flepeveur BAK, I

crutbs. B LrcAaHvrv, vrH4eKcvpyeMoM B MexAynapoguoft 6ase AaHurrx Scopus, 2

cBr,rAeTenbcTB a o p ef I4 crp arl4u rlporpaMMbr AJI'
AzcceprallzonHofi pa6oru ouy6rutroBaHbl
alpooupoBaHbl.

O6ocnosaHHocrb 14 AocroBepHocrb pe3ynbraroB v BbIBoAoB pa6oru
o6ecueqzBaercr [crroJrb3oBaHLreM MareMaruqecKlIx MeroAoB, orcyrcrBLIeM

rrporr4Bopequir Me)KAy pe3ynbraraMlr 14 BbIBoAaMLI c paHee noJIyqeHHbIMLl

AaHIrbIMu LrccneAoBauuit, a raKxe pe3ynbraraMLT TIoJIeBbIX ucnstralrtnit Ha

cKBaxI4Hax 4eficrnyroqero Son4a.

4. Hayunaq HoB[3Ha [oryqeHHblx pe3yJrbraroB

l. Bnepnrre paspa6orau MeroA KoHrpon.{ o6pasonann.u oMynbcllu B

HacocHoM o6opy4onaHvrv IIICHy Ha ocHoBe crleKTpzlJlbHoro anaJrvr3a

BarrMerporpaMMhl v anropvrM yxoAa or ar,apuiruofi czrya\vkr.
2. Paspa6oraH anropLrrM t4 rrporpaMMHoe o6ecne.{eHne l.ns, rocrpoeHr4fl Lr

aHurvrsa crreKTpoB BarrMerpolpaMM c rlenbrc o6ecle.renlat 6ezasapuftnocrrE

pa6oru IIICHY.
3. Paspa6oran npz6op c AIIK Anfl pearrv3ar\Lrr4 MeroAa KoHTpon.fl

o 6pas on anu t eMynb cvrvr B Haco c HoM o6opylon aHr4r4 IIICHy.

5. flo.rroxennfl) BbIHocI{MbIe Ha 3alrlrlry

,{zccepraur cSoplaynupoB€ur ocHoBHbre rroJlo)KeHut ArrccepraqI4oHHoLI

pa6orrr, Koropbre BbIHocrIT Ha 3arql{Ty:

1. MeroA KoHTponr ruranronofi crsaxzHHofi nacocnoft ycraHoBKll IIo

crleKTpy BarrMerporpaMMbr, rro3Bolrorqufr o[peAenllTb Bo3HlIKHoBeHue

sMynbckrr4 ueSrz n rty6unHoM Hacoce, vr anropkITM, rlo3BoJlf,roqzfi ycrpaHurb ee

B rrpoqecce 3KcrrJryarauvrtr, He AorrycKar anapuituotrt ocraHoBKz rlpoqecca

.uo6H.Ira.



2. Anropr,rrM r.r rporpaMMHoe o6ecrerleHl4e Ant rony-rrenufl. z o6pa6orrz
cneKTpa BaTTMeTpofpaMMbr, fro3BoJrtrrorque BbrrBLITb MoMeHT Har{€L[a O6pa:onanur
gMyJrbcrrLt B npoqecce 9Kc[nyarar\uu ruranroeofi crnaxuuHofi sacocnofi
ycTaHoBKrr.

3. flpz6op KoHTpoJr.f, ruranroeofi crsaxuHuofi nacocnofi ycraHoBKI4 c

annaparHo-[porpaMMHbrM KoMrrJreKcoM, ornLrqaroll\uitcs, Bo3MoxHocrbK)
[pLrB-rr3Kut BalrMerporpaMMbr K nepxHefi vreprnofi TorIKe 6ataucnpa craHKa-

KATIUIJIKLI.

4. floryueHHrre ro pe3ynbraraM atpo6a4uu paspa6oraHHblx MeroAa

KoHTpoJUr vr aJrropvrrMa yxoAa or 3Myrrbckrvl Ha peallbnux ne$rtHbrx cKBDKI{Hax

3HAIIEHU'I CPEAHE|O BPEMEHLT BOCCTAHOBTIEHVIfl,, CPCAHEfO BPEMEHI4 TTAPA6O-IXLI HA

orKa3 u ros$QzqveHra roroBHocru IIICHV nora"sarv vx yBerLIqeHkIe B cpeAHeM

na 24,34Yo IIo cpaBHeHLIK) c TpaAuIlI4oHHhIMlI ulIIropI4TMaMkI yIIpaBIIeHkIfl..

flonoxenu-s Akrccepraqraouuofi pa6orrr, Koropble aBTop BbIHocI4T Ha

3arqLrry, coorBercrByror naclopry crreuv€rnbHocrrl 2.2.8. <<Mero4u z npu6opu
KoHTponr 14 ALrarHoc^tLrKLr MarepvutloB, r43AeJrzfi, nelqecrB LI ilpl4poAHofi cpe4u>.

6. rlo Arrcceprarlnonnofi pa6ore rMerorcq cJreAyroqlre Borlpocbr rl
3AMEIIAHIIfl

1. Heuon-rrHo, KaK anropzrMrr pa6orrr craHqI4LI yrrpaBneHufl. Brruliror Ha

TotrHocrb z4enru0uKarvru o6pa:onaHlrt BoAoHe0rxnoft gMynbczz rro cneKTpy

BaTTMeTpOIpaMMbI.

2.Kax cornacyrorcr peKoMeHAarJus. <flpn Io.IBJIeHLIV eMyJIbcI4z

neo6xoAzMo cHr{3trrb rracrory KarraHzs IIICHY, gttt HeAorryqeHufl, rIotBJIeHI4t

MeJrKoArlcnepcnofi ycrofivznofi 3Mynbckrr4)) c rexHoJrorlIqecKLIM rlpoqeccoM

Ao6uqz neQrz?

SMyJrbcI{v c upuMeHeHI4eM CTIeKTpZUIbHOTO AHaJrLr3a

o6pa6arstBarorc.f, Bblculve rapMoHrIKLI, reHepl{pyeMble
qacToThr.

3. Heuou.f,THoj KaK B paspa6oraHHoM MeroAe KoHTpont Bo3HLIKHoBeHLII

BaTrMeTpolpaMMbr

7. 3ar.rrroqeHre r o6qaq oqeHKa AlrcceprarluonHofi pa6orrr

Ipnne4eHHbre Borrpochr u 3aMeqaHufl. He cHwKaror nayunofi IleHHocrrr z

o6ocnosaHHocrkl pa6our. [uccepraqLloHHiul pa6ora
o6renaeo Bce AaHHbre pl3JroxeHhr rexHrrllecKrl rpaMorHo.

AocroBepHocrb loJryqeHHbrx p$ynbraroB He Bbl3blBaror couneHufi. B pa6ore

coAep)KI,ITct pelxeHl4e 3a1a,ur4, uuerculefi 3HaqeHLTe I.nfl pa3Bvrrnfl'

coorBercrnyroqefi orp acJrLr snatruir - o6lacr v Hay Kvr, 3 aH I,IMaIo ulefi cs co3AaHLIeM

MeroAoB u rtpu6opoB KoHTpors. vr Ar,rarHocrkrKrl MarepkraJroB, uzaettuit, BeulecrB Ll

rprrpoAHolr cpeAbl.

[uccepra]qlIoHHas pa6ora <MeroA u rryu6op KoHrponq Bo3HIlKHoBeHufl

owynbcurv B ne$rxuux cKBaxraHax c rrpr4MeHeHLIeM crleKTpuulbHoro aHaJrn3a

ycTaHoBKrr)

4

npeo6paaoBareJleM

BbIIIOJIHEHA B TIOJIHOM

Amvanrnocrb reMhl 14

BaTTMeTpOfpaMMbr IIITAHfOBOI4 cr<saxuHHofi HacocHor4



yAoBnerBoprer rpe6onaHnflv, lpeAb.flBnreMbrM K HayqHo-KnanuSuraIIuoHHbIM
pa6orau Ha coucKaHr4e y.renofi crerreHr4 KaHAuAara HayK cornacHo n.u. 9-11, 13,
14 <<llonoxenzx o npucy)KAeHvr4 yqeHbrx crenenefi>> (e peAaKllrru

flocranosrreHnfl, flpanurenbcrBa Poccuficrofi @e4eparJuru or 20 Mapra 2021 r. J\b

426), a ee aBTop Manaxon Banepufi AnercaH4poBLrrr 3acJry)KzBaer

npr4cyxAenvrfl. eMy y.reuofi crerreHz KaHAr4Aara rexHLIqecKLIX HayK rlo
cnequ€urbHocrLt 2.2.8. MeroAu urryu6opbr KoHTponfl,v AvrarlaocrnKu MarepIrzLIIoB,

uzgettuit, BeulecrB Lr [pLIpoAnofi cpe4rr.

OQuquamnrrft ornoHeHr,
KarrIuAaT TexHZlIecKLI X HayK, AOIIeHT,

AorIeHr ra$e4pu <SrerrpooHeprerrrKD)

Qe4epamHoro rocyAapcrBeHHoro 6ro4xeruoro
o6paronareJlbHoro frpe)KAeHI{.1 Bblclxero
o6paaonann.s ((Trcuencrzfi
krnAy crpuarlrnrrfi yHLI B ep c LI Ter)
05.11 .2023 r.
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